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SECTION A (40 marks) 
You MUST answer QUESTION ONE (1). 
Answer either QUESTION TWO (2) or QUESTION THREE (3) 


All questions are of equal value. 


QUESTION 1 (20 marks) — Mandatory question 


a. Draw a general disease cycle, beginning with transmission from reservoirs to human and 
continuing on to disease onset and further spread of the pathogen. Include at least five 
steps in the cycle and use the correct scientific terms. Write short notes on each step. 

[7 marks] 

b. List and briefly describe at least two virulence factors that could be involved in each step of 
the disease cycle you described above. [7 marks] 

c. A mutant of a pathogen was found that is affected in its ability to produce flagella. Suggest 
what would be the result of such a mutation. [3 marks] 

d. A mutant of a pathogen was found that is affected in its ability to produce a capsule. Suggest 
what would be the result of such a mutation. [3 marks] 

QUESTION 2 (20 marks) 

a. Give two different examples of bacterial pathogens that are difficult to detect, to Gram-stain 

and/or to treat with antimicrobial drugs. 
Are both these bacteria intracellular during their entire infection cycle? Briefly explain. 
[12 marks] 

b. What are the features/reasons that make these species difficult to stain and/or treat? Briefly 
explain each feature. [8 marks] 

QUESTION 3 (20 marks) 

a. Which type of toxins, exotoxins or endotoxins, are a feature of Gram-negative and not 
Gram-positive bacteria. Explain and name an endotoxin and at least two exotoxins. [8 marks] 

b. Which pathogens cause Septicemia and Toxemia? 


Which virulence factor/s give these pathogens a competitive advantage in the human body? 
Name this/these virulence factor/s, describe their modes of action and explain how they 
give a competitive advantage to the pathogens. {12 marks] 
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SECTION B (40 marks) 
You MUST answer QUESTION FOUR (4). 
Answer either QUESTION FIVE (5) or QUESTION SIX (6) 


All questions are of equal value. 


Question 4 (20 Marks) — Mandatory question 


a. 


b. 


A company called ‘Microbial Solutions’ is developing an anti-fungal drug targeting DNA / 
RNA synthesis. What might be the mechanism of action of this drug? Explain your answer. 
[10 Marks] 


Which considerations must be taken when designing a new anti-fungal agent? Will your 
answer be different for the design of an anti-bacterial agent? Shortly explain. [10 Marks] 


Question 5 (20 Marks) 


A 45 year old female visited the clinic complaining of dizziness and rushes of blood to her head. The 


medical practitioner diagnosed that she may be starting menopause and prescribed hormonal 


treatment. Four months later the patient was admitted to the hospital suffering from symptoms 


including profound deafness, sluggish pupils and facial weakness. She was diagnosed as suffering 


from meningitis. Prior to contracting meningitis, the patient was in perfect health. 


a. 


Describe ONE laboratory test the medical practitioner could have done to diagnose the 
disease earlier. [5 Marks] 


Which factors must be considered before recommending a treatment for this patient? 
[5 Marks] 


Laboratory tests have concluded the patient is suffering from cryptococcal meningitis. 
Describe this disease briefly. [2 Marks] 


Which pathogens are known to cause this disease and what virulence factors do they 
possess? [6 Marks] 


Which one of these pathogens is most likely responsible for the patient’ infection? 


[2 Marks] 
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Question 6 (20 Marks) 


A 40 year old male visited the clinic displaying an enlarged dark spot on his finger, and lesions on his 
arm. He complained of severe pain and stated that he noticed a small dark spot on his finger two 
weeks ago. He also stated that he did not travel recently and that over the counter anti-fungal 
agents have failed to solve this problem. 


a. What condition might this patient be suffering from? Explain your answer. [5 Marks] 
b. Which factors may have expedited the disease progress? [5 Marks] 
c. Is this condition classified as ‘superficial mycoses’? Explain your answer [3 Marks] 


d. Why did over the counter antifungal agents fail to cure the patient? Suggest one treatment 
that is likely to succeed. Explain your suggestion. [7 Marks] 
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Section C (40 marks) 


Answer ANY TWO of the following THREE questions. All questions are of equal value. 


Question 7 (20 marks) 


Viral pathogens have a range of virulence factors that allow them to infect, and cause disease in, 
humans. Your task is to design a “super virus” that would be extremely efficient at causing disease in 
humans. Choose FOUR features or virulence factors that you would give to your super virus. Justify 
each of your choices. [5 marks each] 


Question 8 (20 marks) 


A novel viral pathogen that causes severe respiratory illness in humans has been detected. As a 
researcher in a virology lab you have undertaken an investigation into this new pathogen and have 
discovered the following: 


e The virus is enveloped, and the envelope is almost identical in structure to the influenza 
A virus 

e = The virus is a retrovirus 

e The viral genome encodes fusion proteins and a protease enzyme 


a) Given the above information, list the potential fates of cells that become infected with this 
pathogen, briefly explaining the reasoning behind each of your answers. [8 marks] 


b) Your task is to design an anti-viral drug to treat infection with this pathogen. Describe ONE 
anti-viral drug mechanism that would be effective against this pathogen and why. [6 marks] 


c) Given the severe illness caused by this new pathogen, your supervisor has asked you 
whether you think you can design a vaccine against this pathogen. What would your answer 
be, and why? [6 marks] 
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Question 9 (20 marks) 


Mary has gone to the GP as she has been experiencing fever, headaches, muscle aches and fatigue. 
She has recently returned home from a summer trip to central Africa, where she spent time helping 
to build houses in a remote village. Further questioning reveals that she was bitten by mosquitos 
and other insects while abroad, and that the area that she stayed in had poor sanitation, and that 
she had contact with wild animals such as bats and monkeys. 


a) Make a list of FIVE viral pathogens (and the diseases that they cause) that may be 
responsible for Mary’s symptoms. Could you add any non-viral pathogens to this list? 
[6 marks] 
b) Choose ONE of the viral pathogens that you listed in part a). For this pathogen describe how 
it causes the disease — include the virulence factors and a description of how infection 
results in the disease symptoms. [7 marks] 


c) Assuming that Mary has been infected with the pathogen chosen in part b), what type of 
testing would you carry out to confirm the diagnosis? Include details such as the type of test, 
type of sample required, and what type of controls should be included. [7 marks] 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 


